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4 24 3 7 21 sham
 4 
n = 5 LAMP2A CMA
heat shock cognate 70 kDa protein HSC70
lysosome-associated membrane protein type 1 LAMP1
sham
LAMP2A HSC70 β
4 24 3 7 21 sham LAMP2A HSC70
n = 5 LAMP2A β
β LAMP2A
3
sham LAMP2A  
 
LAMP2A β
LAMP2A HSC70 LAMP1 β
LAMP2A β 4 3 7
24 3 7 LAMP2A β
sham p < 0.05 3 LAMP2A




21 3 LAMP2A sham

















CMA: chaperone-mediated autophagy 
DAB: diaminobenzidine tetrahydrochloride 
FBS: fetal bovine serum 
HO-1: hemo oxygenase-1 
HSC70: heat shock cognate 70 kDa protein 
HSP70: heat shock protein 70 
LAMP1: lysosome-associated membrane protein 1 
LAMP2A: lysosome-associated membrane protein 2A 
LC3: light chain 3  
mTOR: mammalian target of rapamycin 
OCT: optimal-cutting temperature 
PBS: phosphate buffered saline 
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Optimal-Cutting Temperature OCT compound Thermo Scientific 
Ltd. 15 µm
1500 µm 3000 µm
250 µm  
 
 
4 24 3 7 21 sham
lysosome-associated membrane protein 1 LAMP1
LAMP2A HSC70
β LAMP1
PBS 3 5  
Fetal Bovine Serum FBS 2
LAMP1 1: 100; H4A3, Abcam LAMP2A
1: 250; 51-2200, Thermo Fisher HSC70 1: 200; ab19136, 
Abcam 4 Alexa Fluor 488
IgG 1: 500; A11029, Invitrogen Alexa Fluor 594 IgG
1: 500; A11012, Invitrogen Alexa Fluor 594 IgG 1: 500; 
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A11007, Invitrogen 1
Vectashield containing DAPI to label the nuclei H-1200, Vector Laboratories
BX51, Olympus  
 
















Lysosome isolation kit 
ab2340471: abcam 4 40)
200 µl Lysosome isolation buffer ±
± 30 500 µl Lysosome enrichment 
buffer 500 ×g 4 °C 10 3 Lysosome gradient
Lysosome gradient Lysosome enrichment buffer
5 17 20 23 27 30%
Optima XPN-100, Beckman 145,000 ×g
4 °C 120 10%
2 PBS 18,000 ×g 4 °C




Polyvinylidene difluoride membrane Bio-Rad 12 V 40
5 1
LAMP2A 1: 1000; 51-2200, Thermo Fisher
HSC70 1: 200; ab19136, Abcam 4 2500
HRP IgG P0448, Dako 1000 HRP
IgG P0450, Dako 1 ECL Prime Western 
Blotting Detection System RPN2232, Amersham Biosciences
Chemi Doc MP system Bio-Rad Laboratories
Image Lab version 6.0 Bio-Rad Laboratories
 
 
LAMP2A β  
LAMP2A 3
LAMP2A NeuN β GFAP
Olig2
LAMP2A 1: 250; 51-2200, Thermo Fisher NeuN
1:100; Chemicon GFAP 1:50; DAKO Olig2 1:100; 
 19 
Santa Cruz Biotechnology Alexa Fluor 594
IgG 1: 500; A11012, Invitrogen Alexa Fluor 488 IgG
1:500; Molecular Probes Alexa Fluor 488 IgG 1:500; 








30 OCT compound Thermo Scientific 
Ltd. 6 µm  
LAMP2A
pre-embedding 10%
PBS LAMP2A 1: 500; 
51-2200, Thermo Fisher 4 PBS
 20 
5nm ± HRP IgG P0448, Dako
3 PBS 0.5% 1
PBS DAB 30
Graham-Karnovsky 5 PBS 1%
30 PBS




Mann-Whitney U test LAMP2A HSC70 β
LAMP2A HSC70 sham
one-way ANOVA post-hoc test Tukey-Kramer
 ± JMP 












LAMP2A β 500 µm
5B  
 LAMP2A LAMP1 LAMP2A
LAMP1 β 6 HSC70 LAMP1 β
7  
 
LAMP2A HSC70  
LAMP2A β 24 3
 22 
7 8 LAMP2A β sham
36 1 4 50 9 24 84 25 3 280 54 7
108 28 21 48 7 LAMP2A β sham
44 5 4 47 6 24 44 6 3 123 19 7 52
25 21 40 6 24 3 7 LAMP2A
β sham P < 0.05 9 3
LAMP2A β P < 0.05
9  
HSC70 β
10 LAMP2A β sham 93
10 4 92 11 24 101 12 3 104 10 7 98
14 21 83 8 LAMP2A β sham
95 13 4 95 15 24 100 20 3 102 13 7
95 17 21 88 8 HSC70 β β
11 HSC70
β 11  
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LAMP2A HSC70  
LAMP2A sham 1.00 0.12 4 1.34 0.20 24
1.49 0.16 3 2.12 0.41 7 1.66 0.58 21 1.20 0.16
LAMP2A 4 3 21
12 3 LAMP2A sham
P < 0.05 12  
HSC70 sham 1.00 0.18 4 1.03 0.14 24
0.92 0.17 3 0.84 0.12 7 0.87 0.16 21 0.81 0.10
HSC70 13  
 
LAMP2A β  
3 NeuN β LAMP2A
β LAMP2A 14A B
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A, B A B sham LAMP2A
β R
L LAMP2A β  
C LAMP2A β  
Scale bars: 500 µm A, B , 10 µm C   
 
6. LAMP1 LAMP2A  
LAMP2A LAMP1 β  




7. HSC70 LAMP1  
HSC70 LAMP1 β  
Scale bars: 100 µm A , 50 µm B  
 
8. LAMP2A β  
A LAMP2A β 24
3 7  




9. 250 µm 3
LAMP2A β  
24 , 3, 7 L LAMP2A β sham
P < 0.05, n = 5 3 L
LAMP2A β R †P < 0.05, n = 5  
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10. HSC70 β  
A HSC70 β
 




11. 250 µm 3
HSC70 β  
HSC70 β
L R HSC70 β n 
= 5  
 
12. LAMP2A  
LAMP2A 4 3 21
3 LAMP2A sham
P < 0.05, n = 5  
 42 
13. HSC70   
HSC70 n = 5  
 
14. LAMP2A β  
A, B 3 NeuN β LAMP2A  
C, D GFAP β LAMP2A  
E, F Olig2 β LAMP2A )  




15. sham  
A-I Sham β A, nc D, 
β E, 3
β B, C, nc β
B, C, F-I,  
J-R 3 β
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LAMP2A K, L, O-R, 
sham J, M, N,  
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